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£ 2a £ 2f^ .-fr ^ ^« 3^- #7ll## ^ *l) 

(Tunneling) I4i 4^ i&J&*i| S^[o.S^-Bj £x}7} 

5|3£^- SH^. 
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*8« * AT) £t v ^ ^ MA) m<Hj ^ ^ ^ ^ ^ 

**** * 4 * JZfl, ^ 4o) ^ ^ ^ ^ ^ ^ ^ 

<*> = «* w ^ £A)ft ^ , £ o)t i96gao)i ^ ^ 

^-sCSpindt).) A . Spindti JournaJ of Appued physjcs) ^ 

- £ i* ^ ^ WoJ ^ ^ 7W(ioo)o)i+ ^ 

* ^UOOHH «^(C a tnode Layer)U02), ^(Resistive Layer)(104), « 

«*«Mul«ti neS Layer)(106), ^(Gate Elaetrode)(MB) «. 

*' ^ ^ *M3**N o W2) ^ €M ^ ^ 

«W **8 *J* ^(Reactive ion etching)^* ^ ^ 

a *(Cr) « «* «* ^ aJ ^^ (Electron ' 

bea» evaporation)^ ^ ^ w „ ^ ^ ^ 

9(110)* ^Alflos^, 3^ ^ ^ # 
^ ^ * 7) * *«• « ±* 1*WA|t q)^, DWas „ )E) 
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*^ ^£ ^ €- Tllolm *S] 3711- 1p> 

*>3* ^-§-§M tfl n^ofl O^*}- =L7l<4 tifl 

^ ^g^- oj-g-tF <a^^ 3^- 

» 7>X1^ #7ll^# ^> ^ ^lS^ofl $X^, *l*lf* ^ofl #3}" ^3<H #3) 

<£%-°.s. ^ IH^IM-^ *4 ^^^^4- <>l-*Rr W ^^lM-f^f; -#7j ^ 

^^l^ 3^" ^7^1^# ^7># ^fiSJ-Bj, 

(a)^l^l^ Aj-^-ofl ^-g- *}Jf ^A^A]7lfe #31 <4; (b)^-7l *}Jf 

^ ^-^Itt #7^; (c)#7l ^j=l ^nl^#^ ^ nl^ 
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S &^r%-^r ^X\?]^ t£t\)Q; (e)^-7l *Hf IH^Itf^* <$^r <#7] 
M-#* tS^Ai^i^- ^liq-; (f)^7l ^ OT-*m# zj- a. #t]HH3 # 

ib7> *fl2:^* ^^Rr "^AS tb4. 

<14> £ 2a 2. 2ffe 4*1 ^ofl tcj-s <£^*>$- 3^ 

3^ 7}*l^r #31 «J-#^7>^ ajl^i^-g: ^1*1 ^^^-7lS 

<15> £ 2afe *1*|#(200) ^B]^ (Sputtering) ^ *\<& SH^ltf^ 

(LPCVD)-i- <=>}-%-^ 3^- =f-^ *>-§-€ ^"Pf #^-#(202), *]^-#(204), «£-¥-*l^ 
#(206), 3HJ= #^-#(208) ^ W -WIM^IO)* *g^*Rr ^TlW^. 

<16> ^-71 £ 2&o\}m- ^Bl€- 7)%, I&fe -R-ii) 7|^0 S 

*1*1#(200) tfJMI ^-g- ^ ^-^S ^^(W), 3.1-(Cr), q^(Nb) 
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3« ^ 13 #^(202)-a- ^^Ai^cf. zlei 

ji #sf- ^e)^ 7>i<& ^7l^ se^ i^el^ °1-S-*H 3^(202) 

^«.6fl 7^^(204)* *8 -8*1*1 ^, ^JLS #^K>3H ^f-§-m *H¥- I^Mir^ 

(206)^ 6 H #7] *Hf ^^]^-#(206) #^-<f| o^}^ 

Tfl o]e ^#(208)4, ^ ^^1^(210)* ^IS- ^ ^Al^th 
<17> £ 2b^ #7] ^ ^-#(210)^1 i£*Hl « 7}xl^r OT-i»m*(212)» 

<18> <#7] S. 2b^^ &°] 7>Xl^- ^Pll4^(212)» 

^, ^33!: ^(Phosphoric acidH^ ^HKOxalic acid), ^(Sulfuric 

acid) -§-^ #<*fH Q^is-^ ^JLS 20-200V3 ^7>^-o.S.^ 

M-^lEi 3.71^1 u^l ^-g- ^ «y:^lM-#(212)» ^^Al^lTfl ^cf. 
<19> £ 2c ^ i 2dfe ^ ^^^^(212)^11 ^€ 1- ^£7} S}^- IH^It? 

^(206H ^^^711 ^^S)£^ f>}7] ^*fl < &^m-(212)Sl yfl^cH ^(214)^ Tflo] 

i= ^^(208)^- ^z}-*Kr #31 ^ ^ ^^1^-^(206)* ^ (212)^] z}- 

*H #4 ^^^fl^S * ^27} ^« *H?- ^Pli4#(216)^-S. 

<20> ^-71 51 2c ^ 5L 2d<M4 -f-id £^ °l-8-*H W < t^l 1 4(212) 

3 ^(Barrier Layer) (214)4 7flo]E ^#(208)^ ^z^^tf. 
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<2i> oH aflel^ ^(214)4 Tflols ^R^(208)£] ^ ^H*iH*r #-§-3 °l£r 

^ ^(Reactive ion etching)^ °1 ^3. ^s]^, CF 4 ^- 0 2 ^ ^7>^<*lH 7}*§- 

#7] ^ ^r*S*m f-(214)3f TlHs #^(208 H 

^ ^^1^(206)^ S^ol ^ <£^]i-t#(212)3 A * ^>5flS ^#s)7ll 
^4. nJ-sH ^-71 £^ ^z]- J^, ^ ^^114^(212)^ S^i^ §1- 

^ ^#(206)^1 ^ ^s}-* ^l^Hr ^4-, ^-71 SB*- W D l^-*(206)^r 

^^1M-#(212)^ ^ ^h<a^^S ^^5)^ 7M^ *>Jf <£-f- 

^■lM-^ (216)^.3. 

<22> £ 2e^ ^^1^(216)^1 * ^1 ^l^** ^tb 

(218)« ^*Rfr ^Ht}. 
<23> ^-71 £ 2e3 6jjtilB| ^#3HH AAQ * ^«1] ^1^(218)^ 

SHf ^Plu|-^(216)tfl *H * W>^S.^-B] ^-3r>^ Sfl^ #<trl: ^H^S 

0 H *<Hl f-^^^l 7] ^SfH^r ^4* %^V<* (Metal Sulfate), 

(Metal Nitrate), ^^-1- (Metal Chloride) -g-^M] *)^-, Sfr ^ 7>^fl^ 

tr t^ASfe ^ ^fl-(Ta), 3^- (Cr), ^aJ^dKMo), 51^3= (Co), 

(Ni), ^^(Ti) -f-o] ?X^. 

<24> #7HH, 7)7^1^ 5^2) O] , ^ 7^ Jr^ 

(Field enhancement factor) ^ ^ o_s. <M ^]^^ &&.s§o) Jfz^jn. ^nf. 
-#7] ^ M-^ti.^ ^Sr^r^i, •a-tt^r^, ^ €^-7f^» 500-800X^1*1 <i 
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(Thiolization) ^ ^(Au)-%(S) W ^*l?l*r ^-fr ^fl 3" *H1 » 
tip. ^-71 &± M-^^-^ #*fl o]« 

<25> ^-71^!: ^r^r ^-o] z^o} n]^] ^tfl ^^s)^ o)HbK218)^ 

(208)^1 7>^-?!r 7}?H ^^l^Ml 5]^), °]-cr ^11^^(218)^ 7\}°)^- €^(208)# 
7]^\7} 7Mtt^ ^ #°*M: *Wr*l] ^-^}7] n^}^-. 

<26> £ 2f^r 3^" ^^1^ <#^-Jl5.£] A>-g-^ -tfJf- ^^(220)^: ^*Kr 

<27> #7] £. 2f<HH^ ^1 ^ ^^1^(216)^ .§. iflofl 6)1d1b](218)» ^ 

^, ^^1^- ^V-g-^r $m ^ ^^(220)^ ^ <^ ^ ^ 

f^^M 1 (Thermal evaporation)^ <>l-g-*H W ^ W 

1^1^(212) ^^m^. 
<28> #7l°M ^ ^^^171 ^fi^] ^Tfl i7> iflJf 2} 

^S^r W ^S^r <a^*M] ^H, °l*fl 7>^tr 7)13 

(Getter) q«* ^- ^ SUr E]T=H^Ti), ^.^(Nb), -&^«€(Mo), ^rlrf-(Ta) ^^1 

<29> ^ ^3 -gigbfl^fe ^fl^Sl c^H ^ ^^j^, 

7M ^$H^ «<H^1 Sfca ^Al^ ^ &rf. rcJ-^-^J igcq- 
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^ EL7)9\ ufl^ 7}*]±r ^ $12.^, ^ #<?HHS. ^ 3^ 



22-11 




1020020044921 



#3 Qx}'- 2002/8/ 17 



l] 

^*fl ^-71 «hl ^ ^ 
^71 ^ g^lM-f- ^Ml ^ ^sqfe- Til oim ^^4; 
^•71 #f 711 ^ ^>°1^ 1^?^ *Hf tt^m^l *^ ^r^im 

[^T 1 * 2] 

^•7] *1*1#£, ^JEafflS. ^*Rr ^ ^PS-SUL *Kr 3^" ^-S £3]^# 

4l7>. 
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^7} ^-SL^fe, -frZ),.3L&X} #^ ^ o]± ^91 

l^tt 4] 

#7] <5>if ^^fr, ^#^3. *8^*Rr 3* *>*r 3^" ^ 3 

5] 

^-71 *H*- ^J^fAS ^#*fr, ^€00, BL-f-(Cr), q^(Nb), 

[3^8- 7] 
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8] 



^V-g-sm ^1-^, ^(Au), *-^(Pt), M€(Ni), 
«€(Mo), ^'ffl(W), ^#(Ta), 3.#(Cr), ^BHKTi), ^S(Co), 4#(Cs), 
(Ba), *>5£MHf), q^.#(Nb), €(Fe), ^l#(Rb) ^ ^ ^ 

13 ^ 9] 
[^^J- 10] 

^7} TflolE ^*Kr 3* ^JlS *m 3^r 

11] 

^110*^1 

^■7] 711 o]e A>-g-s]^ ^l-^-^, ^(Au), ^€(W), q^.#(Nb), 3 

l-(Cr), <t^l^(Al), BlBHKTi) ^ *M"*1 ^ ^-=8^3. *>fe ^^1^ 3^- 
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[3^*8- 12] 

i3] 

^ii2*4i awn, 

q-^-(V), ^]=^(Zr), -q^-g-(Nb), ^l-CTa), 3l-(Cr), ^it(W) ^ #7l 

5} & o\± £KKl ^ 3^ ^-S ^T^* ^7>. 

13 W 14] 

<9^&3J- ^^-i: °l-§-tb 3^- ^7} ^fls ^cfl &o^, 

(a) Wfl *q-g- ^ 3^** *§^H?l*r #7112)-; 

(b) ^7l *Hf #M T^J-fs ^ ^ t^l^t, TJMM #^§S 

(c) ^-71 <g^v)^-£ ^r^H *}<r3 C H1 *°1 ^€ 
M-f^ #7115}-; 

(d) ^-7l w tt^m*^ A *H1 *°1 *H¥- "iH^lw^ s#^l ^^slss. 
^-7} ^ ^PlM-^l «fle|<H TflolE Ai^l^m #71151-; 

(e) #7] ^ Strife-** ^71 l^l^f^ z}- nlAfl »4 
#«g 4^5) Pl/fl l-ol ^nl-q-^^r t§'^*l #71151-; 
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(g)#7l t^ D lM-# ^]<4 A}-g-S]^ ^q-^^- f§ 

3E^Rr 3* ^^SLS- ffc= g*fl$ 3^" ^2: &7\Wt *fl3E: la- 

's . 

15] 

^114^1 SH*!, 

#7l (a)#3HH *Hf- ^3!(W), =l-f-(Cr), M^CNb) ^4 ^ 

^"g- ^rM^g- SE^ ^> ^ ^ ^^^]7l^ ^ilS *Rr ^ 

Sfl^g 3^- ^-S ^Tfl^-t ^IS 
16] 

^-ir *Rr 3^- *flS 

[^^J- 17] 

^1116^1 $Z<H^, 
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is] 

^117^] sa^i, 

-$7] ^ 'ttsHH *}-§-£)^ ^^^^8:, ^MHKoxalic acid), %-&(sulfuric 
acid), S]#(phosphoric acid) ^ *}^<& ^SLS. *}t= 3^ ^2 # 

^} 

19] 

^"71 (d)^Hl^ «fleH f 1 ^ 7flo]E ^ SE^r o]^ ^J-g- ^ 

33 # i*Rf 3^" ^2: ^> 

[^t 1 * 20] 

^114^1 &°H, 

JfS.^ ^Al^ ^*Rr ^ f^O S ^ <^]1§ 3^" 
I^T 1 * 21] 

Xl20^ofl 5£<^, 

#7] ^£r, ^ ^ ^#<3, -§"*H 3^-, S 

^ €^ «?17>*H ^r*3^Hr ^-i: S}^ 3^- 

=^7> «^ . 
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itt^r 22] 

^2o^i sa°H, 

^7] oflPl^ A^ofl A>-g-s)^ ^Ht^fr. ^#(Ta), =L-f-(Cr), ^^«^l(Mo), 
S^-m(Co), M€(Ni), ^^(Ti) ^ ^ 91 ^ 6.S ^ <M^§ 3^- ^ 
s ^t]]«J-# ^fls U-^. 

23] 

1f# 4i7> *fl S ig-ig . 
24] 

25] 

^124^1 sfl°H. 

S. ^ <£nm 3^- 4i7>> ails 

26] 
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» 500 -800^1*1 ^#^Hr ^-i- 3^r ^ ^ 

^ . 
27] 

f^^S <H*11^ 3^- ^flS 

28] 

#7l thfc MOcfl-JLfe, Pi el ^-#^ fhii Al^5|-(Thiolization) ^ 

(Cu)-%(S) ^ ^fl.^^Rr ^<L5i *Hr 3^ ^2: ^Tfl 

4l7> *flS ^ . 

[^n 2 -^ 29] 

^i4^ sm^i, 

#71 #^- ^#£r, <£^-g- «] ^ SE^r 1 ^ #71 

#^ IH^IM^ #-M ^ ^#^171^ ^JLJhL SRr 3^- £?fl^# 

^7} ^2: ^ . 
l^tt 30] 

^1129^1 flo^, 
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